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(57) ABSTRACT

An analysis circuit for a field effect transistor having a
displaceable gate structure, includes a measurement circuit
coupled between a supply voltage connection of the analysis
circuit and a drain connection of the field effect transistor
and configured to output a measurement signal that is
dependent on the current strength of a current flowing
through the field effect transistor to a measurement connec-
tion.
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ANALYSIS CIRCUIT FOR FIELD EFFECT
TRANSISTORS HAVING A DISPLACEABLE
GATE STRUCTURE

This application is a 35 U.S.C. §371 National Stage
Application of PCT/EP2012/054188, filed on Mar. 12, 2012,
which claims the benefit of priority to Ser. No. DE 10 2011
075 541.1, filed on May 10, 2011 in Germany, the disclo-
sures of which are incorporated herein by reference in their
entirety.

The disclosure relates to an analysis circuit for a field
effect transistor having a movable gate structure, in particu-
lar for field effect transistors used as micromechanical
sensors.

BACKGROUND

Field effect transistors having a movable gate structure,
so-called “Moving Gate”-FETs, are suitable for detecting
small movements. They generally have a very good signal-
to-noise ratio and can therefore be used, for example, as
acceleration sensors in miniaturized sensor cores in the field
of inertial sensor technology.

Field effect transistors having a movable gate structure
have a substrate, in which an n-doped or p-doped channel is
introduced between a drain region and a source region. An
insulation layer is applied above the channel region, a gate
structure in turn being arranged above said insulation layer.
In this case, the gate structure is configured in a movable
fashion, that is to say that an external force acting on the gate
structure can deflect the gate structure in a direction per-
pendicular to the substrate surface and/or in a direction in the
plane of the substrate surface. As a result of this deflection,
when a gate voltage is present at the gate structure, the
charge carrier density in the channel region changes, which
in turn leads to a change in resistance between drain region
and source region. This change is resistance can be mea-
sured, either by applying a constant gate voltage to the gate
structure, keeping the drain-source voltage constant and
measuring the current flowing through the field effect tran-
sistor or the change in current intensity caused by the
deflection, or by impressing a constant current into the field
effect transistor and measuring the change in the drain-
source voltage on account of the deflection.

The document US 2002/0005530 Al discloses a field
effect transistor having a flexibly mounted gate electrode
above a planar substrate, wherein an acceleration of the field
effect transistor results in a deflection of the gate electrode
relative to the substrate, as a result of which a change in the
current intensity in a channel region of the field effect
transistor becomes measurable.

The document EP 0 990 911 Al discloses a micro-
mechanical sensor on the basis of a field effect transistor
having a movable gate, the deflections of which bring about
a variation of the channel region of the field effect transistor
that is overlapped by the gate.

The document WO 2010/124889 A2 discloses an analysis
circuit for a field effect transistor having a movable gate,
said transistor being connected in series with a reference
transistor. A nonlinear measurement signal of the movable
gate can be tapped off at an intermediate node between the
two field effect transistors.

SUMMARY

The present disclosure therefore provides an analysis
circuit for a transistor having a movable gate structure,
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comprising a measuring circuit, which is coupled between a
supply voltage terminal of the analysis circuit and a drain
terminal of the transistor and which is designed to output a
measurement signal at a measurement terminal, said mea-
surement signal being dependent on the current intensity of
a current flowing through the transistor.

In accordance with a further embodiment, the disclosure
provides a micromechanical sensor, in particular an accel-
eration sensor, comprising a field effect transistor having a
movable gate structure, comprising a source terminal, which
is coupled to a reference potential, a drain terminal and a
gate terminal, to which a constant gate voltage is applied;
and an analysis circuit according to the disclosure, which is
coupled to the drain terminal of the field effect transistor and
which is designed to output a first measurement signal at the
measurement terminal, said first measurement signal being
dependent on the current intensity of a current flowing
through the field effect transistor.

A fundamental concept of the disclosure is to specify an
analysis circuit for a field effect transistor having a movable
gate in which, firstly, the basic current, which is higher by
orders of magnitude, no longer has to be concomitantly
amplified and in which, secondly, the differential output
resistance of the field effect transistor is increased. Both
effects contribute to a considerable increase in the signal-
to-noise ratio of the measurement signal of the analysis
circuit, as a result of which the analysis circuit only has to
be designed for a smaller dynamic range.

Surface charges can accumulate on the insulation layer of
field effect transistors and additionally influence the charge
carrier density in the channel region. Corruption of the
charge carrier density, which is variable depending on the
deflections of the gate structure, can advantageously be
eliminated with the analysis circuit, even for surface charges
that can occur as early as during the manufacture of the
individual field effect transistors having a movable gate
structure or else during the lifetime and period of use of the
field effect transistor. Moreover, fluctuations in the surface
charges depending on the ambient temperature or other
ambient parameters can be compensated for by the analysis
circuit according to the disclosure.

Such an analysis circuit makes it possible to minimize a
variation of the operating point of the field effect transistor.
It is true that fluctuations in the basic current that are caused
by surface charges lie in the microamperes range, while the
current intensity changes to be measured vary in the pico- to
nanoamperes range—however, since the occurrence of off-
set currents that are very high in comparison with the actual
measurement signal can be effectively prevented in the
analysis circuit, the analysis circuit can advantageously be
designed for a limited dynamic range. This considerably
facilitates the amplification of the actual measurement signal
to a desired signal level of approximately 60 to 80 dB, since
offset currents that could very easily lead to an overload of
the analysis circuit do not have to be concomitantly ampli-
fied at the same time.

In one preferred embodiment, the analysis circuit com-
prises an impedance converter circuit having a reference
voltage terminal, said impedance converter circuit being
coupled between the measuring circuit and the drain termi-
nal of the field effect transistor and being designed to hold
the drain terminal of'the field effect transistor at the potential
of a reference voltage applied to the reference voltage
terminal. This can preferably be effected by means of a
source follower transistor, which is coupled between the
measuring circuit and the drain terminal of the field effect
transistor, and an operation amplifier. This gives rise to the
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advantage that the source-drain voltage of the field effect
transistor is kept constant and the effective differential
output resistance of the field effect transistor increases as a
result. A considerable increase in the signal swing can thus
be achieved particularly in the linear measurement range. In
addition, the sensitivity of the field effect transistor can
advantageously be deduced from the change in the output
current by means of a variation of the reference voltage.

In one preferred embodiment, the analysis circuit com-
prises an offset correction circuit having an offset signal feed
terminal, said offset correction circuit being coupled
between the supply voltage terminal and the drain terminal
of the field effect transistor and being designed to compen-
sate for a basic current occurring at the drain terminal of the
field effect transistor by means of an offset correction signal
fed in at the offset signal feed terminal. This is advanta-
geously achieved by means of a current source circuit
having a very high output resistance, for example a current
mirror circuit or a cascode circuit having two input termi-
nals, which are in each case connected to the supply voltage
terminal, a first output terminal, which is coupled to the
drain terminal of the field effect transistor, and a second
output terminal, which is coupled to the offset signal feed
terminal. This affords the advantage that the actual measure-
ment signal can be amplified considerably better, without
having to concomitantly amplify the basic current. As a
result, the dynamic range of the analysis circuit becomes
independent of the basic current. In particular, the variations
as a result of fluctuating surface charges in the channel
region of the field effect transistor no longer have to be
concomitantly amplified by the analysis circuit, as a result of
which an overload of the analysis circuit no longer occurs.

Further features and advantages of embodiments of the
disclosure will become apparent from the following descrip-
tion with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

In the figures:

FIGS. 1 to 5 show schematic illustrations of analysis
circuits for a field effect transistor having a movable gate
structure in accordance with embodiments of the disclosure;

FIG. 6 shows a schematic illustration of pseudo-differen-
tial analysis circuit for two field effect transistors having a
movable gate structure in accordance with a further embodi-
ment of the disclosure;

FIG. 7 shows a schematic illustration of a fully differential
analysis circuit for two field effect transistors having a
movable gate structure in accordance with a further embodi-
ment of the disclosure;

FIGS. 8 to 11 show schematic illustrations of analysis
circuits for a field effect transistor having a movable gate
structure in accordance with further embodiments of the
disclosure;

FIG. 12 shows a schematic illustration of pseudo-differ-
ential analysis circuit for two field effect transistors having
a movable gate structure in accordance with a further
embodiment of the disclosure; and

FIG. 13 shows a schematic illustration of a fully differ-
ential analysis circuit for two field effect transistors having
a movable gate structure in accordance with a further
embodiment of the disclosure.

DETAILED DESCRIPTION

FIG. 1 shows the schematic illustration of an analysis
circuit 1 for field effect transistor (FET) 11 having a movable
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gate structure. The FET 11 can be an n-channel MOSFET for
example. The FET 11 has a source terminal, which is
connected to a reference potential Vg, for example a ground
potential. The FET 11 furthermore has a gate terminal, to
which a gate voltage V s can be applied. In this case, the
gate voltage Vs can be a constant voltage, for example.
The FET 11 additionally has a drain terminal, which is
coupled to a measuring circuit 12. It is clear to a person
skilled in the art that a p-channel MOSFET can likewise be
used for the FET 11, wherein the source and drain terminals
are connected accordingly. Furthermore, a bulk terminal (not
shown) can also be provided for the FET 11 in order to
counteract production-dictated variations in the channel
region of the FET 11.

The measuring circuit 12 is designed to measure a current
intensity of a current that flows through the channel region
of the FET 11, and to provide it at a signal output. By way
of example, the measuring circuit 12 comprises a current
mirror circuit composed of two transistors 12a and 124,
which are in each case coupled via their input terminals to
a supply voltage terminal V,, of the analysis circuit 1. An
output terminal of a transistor 124 is coupled to the drain
terminal of the FET 11. An output terminal of a transistor
125 is coupled to the signal output of the measuring circuit
12. The current intensity that flows through the channel
region of the FET 11 flows through the transistor 12a of the
current mirror circuit. The current mirror circuit mirrors the
current flowing through the transistor 12 onto the transistor
125, such that a current intensity signal I, that is propor-
tional to the current intensity of the current flowing through
the FET 11 is output at the signal output of the measuring
circuit 12. In this case, the transistors 12a and 125 can be
dimensioned accordingly so that the current intensity signal
1,,, 1s a multiple of the current intensity of the current
flowing through the FET 11, for example one to ten thousand
times said current intensity. In one preferred variant, the
amplification factor can be 10 to 1000. In this case, the
amplification of the current mirror circuit represents an
amplification of the current intensity signal 1, at a first
stage, and it goes without saying that the current intensity
signal 1, can be amplified further in further stages of the
processing.

FIG. 2 shows a schematic illustration of an analysis circuit
10 for a field effect transistor (FET) 11 having a movable
gate structure. The analysis circuit 10 comprises a FET 11,
a measuring circuit 12 having a measurement terminal S_,,,,
and an impedance converter circuit 13 having a reference
voltage terminal V, . which is designed to increase the
differential output impedance of the FET 11. FIGS. 3 to 5
show exemplary embodiments of the analysis circuit 10
shown in FIG. 2.

FIG. 3 shows a schematic illustration of an analysis circuit
10" for a field effect transistor (FET) 11 having a movable
gate structure. The analysis circuit 10' differs from the
analysis circuit 1 in that an impedance converter circuit 13
is coupled between the drain terminal 13¢ of the FET 11 and
the measuring circuit 12. The impedance converter circuit 13
can comprise a source follower transistor 13a, for example,
which is coupled between the drain terminal 13¢ of the FET
11 and the measuring circuit 12. Furthermore, the impedance
converter circuit 13 can comprise an operational amplifier
135 having an output terminal, which is coupled to a gate
terminal of the source follower transistor 134, an inverting
input terminal, which is coupled to the drain terminal 13¢ of
the field effect transistor 11, and a non-inverting input
terminal, which is coupled to the reference voltage terminal
V,.r The operational amplifier 135, with the aid of the
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source follower transistor 13a, holds the drain terminal 13¢
of'the FET 11 at a constant potential, which is determined by
a preferably constant reference voltage at the reference
voltage terminal V,,. The source follower transistor 13a is
illustrated as an n-channel MOSFET in FIG. 3. However, it
is clear that a p-channel MOSFET can likewise be used as
source follower transistor 13a. The latter then acts like a
variable resistor.

FIG. 4 shows a schematic illustration of an analysis circuit
10" for a field effect transistor (FET) 11 having a movable
gate structure. The analysis circuit 10" differs from the
analysis circuit 10' in that the measuring circuit 12 com-
prises a shunt resistor 12¢, at which a voltage signal V ,,, can
be tapped off, said voltage signal being dependent on the
current intensity of the current flowing through the shunt
resistor 12c.

FIG. 5 shows a schematic illustration of an analysis circuit
10™ for a field effect transistor (FET) 11 having a movable
gate structure. The analysis circuit 10™ differs from the
analysis circuit 10" in that the measuring circuit 12 com-
prises a cascode circuit composed of four transistors 12a,
1256, 12d and 12e. In this case, the cascode circuit can be a
serial interconnection of two current mirror circuits as
shown in FIG. 1. The use of a cascode circuit makes it
possible to improve the linearity of the measurement signal
and the amplification of the analysis circuit by comparison
with a simple current mirror circuit. Alternatively, instead of
a cascode circuit, it is also possible to use an active current
mirror circuit for the measuring circuit 12.

FIG. 6 shows a schematic illustration of an analysis circuit
20 for two field effect transistors (FET) 11 and 21 each
having a movable gate structure. The analysis circuit 20 is a
pseudo-differential analysis circuit composed of two analy-
sis circuits 10' such as are shown in FIG. 3 and have been
explained. In this case, the measuring and impedance con-
verter circuits of one analysis path, said circuits being
designated by the reference signs 23 and 22, correspond to
the measuring and impedance converter circuits of the other
analysis path, said circuits being designated by the reference
signs 13 and 12. In this case, the movable gate structures of
the FETs 11 and 21 can be arranged in such a way that the
movable gate structures move in opposite directions under
the influence of an external force, for example an external
acceleration, such that common-mode interference signals,
for example as a result of the supply voltage, can be
suppressed. In this case, current intensity signals 1, and
T,,. can be read out at the two output terminals of the
measuring circuits 12 and 22, the difference between which
signals can correspond to the measurement signal.

By means of the pseudo-differential design of the analysis
circuit 20, a digitization of the measurement signal can be
simplified and changes in the basic current, for example as
a result of changes in the surface charges in the channel
regions of the FETs 11 and 21 as a result of ageing influences
and/or temperature influences, can be determined and com-
pensated for since such influences are manifested only in
common-mode signals and can thus be distinguished from
the differential measurement signal.

FIG. 7 shows a schematic illustration of a fully differential
analysis circuit 30 for two field effect transistors (FET) 11
and 21 having a movable gate structure. A transistor 34
serves as a constant-current source and is connected to a
reference potential V4 by a source terminal and is supplied
via a first bias voltage V,, at its gate terminal. The transistor
34 can also be embodied as a cascode circuit. The source
terminals of the FETs 11 and 21 are coupled to the drain
terminal of the bias voltage transistor 34, said FETs being
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supplied with the gate voltage V -, at their gate terminals.
The drain terminals 13¢, 23¢ of the FETs 11 and 21 are
coupled to the impedance converter circuits 13 and 23,
respectively, which can be constructed similarly to the
impedance converter circuits 13 and 23 in FIG. 6. Further-
more, the operational amplifiers 135 and 235 can have
further input terminals, which are coupled to the drain
terminal of the bias voltage transistor 34. The impedance
converter circuits 13 and 23 are respectively connected to
transistors 32a and 325 of the measuring circuit 32, which
for their part are coupled to the supply voltage terminal V
of the analysis circuit 30. The transistors 32a and 325 are in
each case supplied with a second bias voltage V,, via a gate
terminal. Two voltage signals V,,,,and V. can be tapped
off at two measurement terminals of the measuring circuit
32, said voltage signals providing a differential measure-
ment signal dependent on the changes in current intensity of
the current flowing through the channel regions of the FETs
11 and 21, respectively, said changes being caused by the
deflections of the movable gate structures of the FETs 11 and
21, respectively.

Common-mode interference can be effectively suppressed
with the aid of the fully differential analysis circuit 30. It
goes without saying that the exemplary configurations of the
measuring circuits 12 and of the impedance converter cir-
cuits 13 in FIGS. 1 to 5 can likewise be used in the
differential analysis circuits in FIGS. 6 and 7.

FIG. 8 shows a schematic illustration of an analysis circuit
40 for a field effect transistor (FET) 11 having a movable
gate structure. The analysis circuit 40 comprises a FET 11,
a measuring circuit 12 having a measurement terminal Sout,
and an offset correction circuit 42 having an offset signal
feed terminal Soff, said offset correction circuit being
designed to carry away a basic current that flows through the
channel region of the FET 11 at the drain terminal 43 of the
FET 11. The current that flows through the drain terminal of
the FET 11 is composed of a basic current and a measure-
ment current. The basic current is that current which flows
through the channel region of the FET 11 independently of
a deflection of the movable gate structure. The current
intensity of the basic current can be in the range of a few
microamperes, for example. The measurement current, by
contrast, is that portion which is caused by the movement of
the movable gate structures, and is of interest for the
formation of the measurement signal in the measuring
circuit 12. As a result of the basic current being conducted
away or a counter-current that cancels the basic current
being impressed by the offset correction circuit 42 at the
drain terminal 43 of the FET 11, the measuring circuit 12 is
only supplied with the measurement current, such that the
amplification of the measurement current, which can have a
current intensity in a range of pico- to nanoamperes, can be
chosen to be significantly higher, without overloading the
analysis circuit 40. Furthermore, the signal-to-noise ratio of
the measuring circuit 12 is considerably improved as a
result. FIGS. 9 to 11 show exemplary embodiments of the
analysis circuit 40 shown in FIG. 8.

FIG. 9 shows a schematic illustration of an analysis circuit
40" for a field effect transistor (FET) 11 having a movable
gate structure. The analysis circuit 40' differs from the
analysis circuit 1 in that an offset correction circuit 42 is
coupled between the drain terminal 43 of the FET 11 and the
measuring circuit 12. The offset correction circuit 42 can
have for example a current mirror circuit composed of two
transistors 42a and 42b, via which an offset correction
current I,-can be impressed into the drain terminal 43 of the
FET 11. The offset correction current I, can preferably be
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chosen such that it precisely cancels the basic current that
flows through the channel region of the FET 11.

FIG. 10 shows a schematic illustration of an analysis
circuit 40" for a field effect transistor (FET) 11 having a
movable gate structure. The analysis circuit 40" differs from
the analysis circuit 40' in that the measuring circuit 12
comprises a shunt resistor 12¢, at which a voltage signal V_,,,
can be tapped off, said voltage signal being dependent on the
current intensity of the current flowing through the shunt
resistor 12¢. Furthermore, the offset correction circuit 42
comprises a p-channel MOSFET 42¢, which can be supplied
with a variable offset voltage V- at a gate terminal.

FIG. 11 shows a schematic illustration of an evaluation
circuit 40™ for a field effect transistor (FET) 11 having
movable structure. The analysis circuit 40" differs from the
analysis circuit 40" in that the measuring circuit 12 and the
offset correction circuit 42 in each case comprise a cascode
circuit composed of four transistors 12a, 126, 12d and 12e,
and respectively 42a, 42b, 42d and 42e. In this case, the
cascode circuits can be a serial interconnection of the two
current mirror circuits as shown in FIG. 1 and FIG. 9. The
use of a cascode circuit makes it possible to improve the
linearity of the measurement signal and the amplification of
the analysis circuit by comparison with simple current
mirror circuits. Alternatively, instead of cascode circuits, it
is also possible to use active current mirror circuits for the
measuring circuit 12 and the offset correction circuit 42.

FIG. 12 shows a schematic illustration of an analysis
circuit 50 for two field effect transistors (FET) 11 and 21
each having a movable gate structure. The analysis circuit 50
is a pseudo-differential analysis circuit composed of two
analysis circuits 40' such as are shown in FIG. 9 and have
been explained. In this case, the measuring and offset
correction circuits of one analysis path, said circuits being
designated by the reference signs 22 and 52, correspond to
the measuring and offset correction circuits of the other
analysis path, said circuits being designated by the reference
signs 12 and 42. In this case, two offset correction current
signals 1,5, and I, can be applied to the offset correction
circuits 42 and 52 independently of one another in order to
be able to compensate for process-dictated variations in the
FETs 11 and 21. In this case, the movable gate structures of
the FETs 11 and 21 can be arranged in such a way that the
movable gate structures move in opposite directions under
the influence of an external force, for example an external
acceleration, such that common-mode interference signals,
for example as a result of the supply voltage, can be
suppressed. In this case, current intensity signals I, and
1., can be read out at the two output terminals of the
measuring circuits 12 and 22, respectively, the difference
between which signals can correspond to the measurement
signal. By means of the pseudo-differential design of the
analysis circuit 50, a digitization of the measurement signal
can be simplified and changes in the basic current, for
example as a result of changes in the surface charges in the
channel regions of the FETs 11 and 21 as a result of ageing
influences and/or temperature influences, can be determined
and compensated for since such influences are manifested
only in common-mode signals and can thus be distinguished
from the differential measurement signal.

FIG. 13 shows a schematic illustration of a fully differ-
ential analysis circuit 60 for two field effect transistors (FET)
11 and 21 having a movable gate structure. In this case, the
measuring circuit 32 and the bias voltage transistor 34
correspond to the components of the analysis circuit 30 as
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shown in FIG. 7, while the offset correction circuits 42 and
52 correspond to the corresponding offset correction circuits
in FIG. 12.

Common-mode interference can be effectively suppressed
with the aid of the fully differential analysis circuit 60. It
goes without saying that the exemplary configurations of the
measuring circuits 12 and of the offset correction circuits 42
in FIGS. 1 to 11 can likewise be used in the differential
analysis circuits in FIGS. 12 and 13.

The analysis circuits shown in FIGS. 1 to 13 can be used
in each case with the corresponding FETs in micromechani-
cal sensors, for example in acceleration sensors, rate-of-
rotation sensors, pressure sensors or similar sensors.

The invention claimed is:

1. An analysis circuit for a field effect transistor having a
movable gate structure, comprising:

a supply voltage terminal;

a measuring circuit coupled between the supply voltage
terminal and a drain terminal of the field effect tran-
sistor, the measuring circuit being configured to output
a measurement signal at a measurement terminal, said
measurement signal being dependent on a current
intensity of a current flowing through the field effect
transistor; and

an impedance converter circuit having a reference voltage
terminal, said impedance converter circuit being
coupled between the measuring circuit and the drain
terminal of the field effect transistor and being config-
ured to hold the drain terminal of the field effect
transistor at a potential of a reference voltage applied to
the reference voltage terminal, the impedance converter
circuit comprising:

a source follower transistor, which is coupled between
the measuring circuit and the drain terminal of the
field effect transistor; and

an operational amplifier having (i) an output terminal,
which is coupled to a gate terminal of the source
follower transistor, (ii) an inverting input terminal,
which is coupled to the drain terminal of the field
effect transistor, and (iii) a non-inverting input ter-
minal, which is coupled to the reference voltage
terminal.

2. The analysis circuit as claimed in claim 1, wherein the
measuring circuit comprises (i) a current mirror circuit
having two input terminals, which are in each case con-
nected to the supply voltage terminal, (ii) a first output
terminal, which is coupled to the drain terminal of the field
effect transistor, and (iii) a second output terminal, which is
coupled to the measurement terminal.

3. The analysis circuit as claimed in claim 1, wherein:

the measuring circuit has a shunt resistor, and

the measurement signal comprises a voltage dropped
across the shunt resistor.

4. The analysis circuit as claimed in claim 1, wherein the
measuring circuit comprises (i) a cascode circuit having two
input terminals, which are in each case connected to the
supply voltage terminal, (ii) a first output terminal, which is
connected to the drain terminal of the field effect transistor,
and (iii) a second output terminal, which is coupled to the
measurement terminal.

5. The analysis circuit as claimed in claim 1, further
comprising:

an offset correction circuit having an offset signal feed
terminal, said offset correction circuit being coupled
between the supply voltage terminal and the drain
terminal of the field effect transistor and being config-
ured to compensate for a basic current occurring at the
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drain terminal of the field effect transistor by an offset
correction signal fed in at the offset signal feed termi-
nal.

6. The analysis circuit as claimed in claim 5, wherein the

offset correction circuit further comprises:
a current mirror circuit or a cascode circuit having (i) two

input terminals, which are in each case connected to the
supply voltage terminal, (ii) a first output terminal,
which is coupled to the drain terminal of the field effect

10

tial of a reference voltage applied to the reference

voltage terminal, the impedance converter circuit

comprising:

a source follower transistor, which is coupled
between the measuring circuit and the drain ter-
minal of the field effect transistor; and

an operational amplifier having (i) an output termi-
nal, which is coupled to a gate terminal of the
source follower transistor, (ii) an inverting input
terminal, which is coupled to the drain terminal of

transistor, and (iii) a second output terminal, which is 1o the field effect transistor, and (iii) a non-inverting
coupled to the offset signal feed terminal. input terminal, which is coupled to the reference
7. A micromechanical sensor, comprising: voltage terminal. ] ] ]
a first field effect transistor having (i) a first movable gate 8. The mlc.rqmechamcal sensor as claimed in claim 7,
structure, (ii) a first source terminal, which is coupled further comprising: . . .
P - . 15 a second field effect transistor having (i) a second mov-
to a reference potential, (iii) a first drain terminal, and - . -

. first gate terminal. to which a first constant eate gble gate structure, (ii) a second s.ourc.e.:.termmal, Whlqh
(iv)a st gate i > g is coupled to the reference potential, (iii) a second drain
voltage is applied; and ) terminal, and (iv) a second gate terminal, to which a

a first analy51§ 01r.cu1t.f0r the ﬁrst field effect transistor, the second constant gate voltage is applied; and

first analysis circuit comprising: 20 a second analysis circuit for the second field effect tran-
a first supply voltage terminal and a first measuring sistor, the second analysis circuit including a second
circuit coupled between the first supply voltage supply voltage terminal and a second measuring circuit
terminal and the first drain terminal of the first field coupled between the second supply voltage terminal
effect transistor, the first measuring circuit being and the second drain terminal of the second field effect
configured to output a first measurement signal at a 25 transistor, the second measuring circuit being config-
first measurement terminal. said first measurement ured to output a second measurement signal at a second
signal being dependent on a current intensity of a meiasu.remgnt tefimlnal, said secor}d me.asureizﬂment sig-
current flowing through the first field effect transis- nal being dependent on a current ntensity of a current

tor: and flowing through the second field effect transistor,
’ 30  wherein the first movable gate structure of the first field

an impedance converter circuit having a reference
voltage terminal, said impedance converter circuit
being coupled between the first measuring circuit
and the first drain terminal of the first field effect
transistor and being configured to hold the drain
terminal of the first field effect transistor at a poten-

effect transistor is movable in an opposite direction
with respect to the second movable gate structure of the
second field effect transistor under an influence of an
external force acting on the micromechanical sensor.

#* #* #* #* #*



